Aggregating has been widely studied in a variety of animals and found to have important benefits in terms of sociality, courtship, predator avoidance and physiology. Several species of nocturnal geckos form diurnal aggregations; however, little is known about the benefits of these groupings. We conducted a series of experiments to determine the benefit of aggregation for the desert-dwelling western banded gecko, Coleonyx variegatus. We found that banded geckos benefit from aggregation by a reduction in evaporative water loss (EWL). No social or mating benefits were detected, and geckos did not group to avoid predators. Geckos did not select diurnal retreat sites based solely on the scent of conspecifics, although they aggregated readily when conspecifics were present. Thus, C. variegatus appear to achieve physiological but not social benefits from grouping. Banded geckos belong to an ancestrally tropical lineage whose descendants invaded present-day North American deserts at a time when these regions were more mesic. This may explain their relatively high rate of EWL. Aggregating seems to be a solution to this physiological handicap. Our study also suggests a path for the evolution of social behaviour: as animals aggregate for physiological benefits, the stage is set for the evolution of more complex social interactions.
The formation of social aggregations is widespread in animals and can have important reproductive, ecological and fitness implications (Boersma 1982; Cohen & Alford 1996; Avilés & Turfiño 1998; Caro 1998) . Some species aggregate to mitigate physiological stresses imposed by their abiotic environment, such as low moisture availability (e.g. Cohen & Alford 1996) or thermal extremes (e.g. Boersma 1982; Shah et al. 2003; Bloomstein et al. 2004 ). Other species aggregate because of direct conspecific attraction, which can facilitate finding mates, defending resources and avoiding predators (Wilson 1971; Boersma 1982; Caro 1998; Krause & Ruxton 2002; Spieler 2003 ).
An initial step in the evolution of social behaviour may be aggregation (Deneubourg et al. 2002) , such as grouping within retreat sites. Although the vast majority of squamate reptiles (snakes and lizards) seem to be solitary most of the time and lack parental care (Shine 1988), at least a few are monogamous, forming long-term social bonds (Bull 2000; Chapple 2003) . However, a more commonly reported 'social behaviour' for squamates is aggregation within retreat sites. Several species of nocturnal geckos form diurnal aggregations (Greenberg 1943; Cooper et al. 1985; Burke 1994; Kearney et al. 2001; Shah et al. 2003) ; however, few studies have attempted to identify the cues these lizards use for aggregating or to measure the benefits of grouping. Shah et al. (2003) found that nocturnal thick-tailed geckos, Nephrurus milii, aggregate in their diurnal retreat sites. Grouping by these geckos was unaffected by adding the scent of a predatory snake (Pseudechis porphyriacus), and visual and chemical cues were insufficient to stimulate aggregation. Only when geckos were allowed physical contact with each other at low temperatures did aggregation increase. When in groups these large-bodied geckos (w80 mm snout-vent length, SVL) achieved a higher aggregate thermal inertia than solitary geckos, which is important because N. milii live in relatively cool or thermally unpredictable climates, and occupy retreat sites that experience considerable temperature variation over the course of a day. Thus, these geckos apparently benefit physiologically by lengthening their time at elevated body temperatures (by reducing the rate of heat loss while in groups), but other social benefits were not reported.
Diurnal aggregation was first reported in the western banded gecko, Coleonyx variegatus (Eublepharidae), by
